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antler, and an illustration was given, but the rod- 
lets were not clear. In this study, rodlets could 
be photographed clearly. The rodlets were ob¬ 
served running around not 100% but about 85% 
of the gonotyl circumference radially, and this 
observation agrees with that reported by Chai et 
al. (1986). The present study revealed that the 
rodlets are not a single rod but are composed of 
3 to 6 spines in a row appearing as “cocks¬ 
comb.” 
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abstract: Antigenicity of crude extracts of adult 
Spirometra erinacei was evaluated in comparison to 
those of the plerocercoid (sparganum) for serodiag¬ 
nosis of human sparganosis. Patients’ sera from 39 
sparganosis, 77 other helminthic diseases, and 50 un¬ 
infected controls were tested by enzyme-linked im¬ 
munosorbent assay (ELISA). When both extracts were 
used as antigen, specific antibody levels in sparganosis 
sera were highly correlated (/■ = 0.83). The sensitivity 
and specificity of the adult worm extracts were 92.3 
and 98.3%, while those of the sparganum were 94.3 
and 96.6%, respectively. This result showed that crude 


extracts of adult S. erinacei could be used as a diag¬ 
nostic antigen of sparganosis. 

KEY words: Spirometra erinacei, sparganum, spar¬ 
ganosis, antigen, immunodiagnosis. 

Human sparganosis is a parasitic disease 
caused by tissue-invading plerocercoids of Spi¬ 
rometra spp. (sparganum) such as S. erinacei 
Faust, Campbell, and Kellogg 1929 or S. man- 
sonoides (Mueller 1935) Wardle, McLeod and 
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Stewart 1947. The parasites usually infect the 
subcutaneous and muscle layer but may invade 
the visceral organs and the central nervous sys¬ 
tem, sometimes eliciting severe neurological 
manifestations (Chang et al., 1992; Moon et al., 

1993) . The infection has been reported world¬ 
wide, but most cases were detected in China, 
Korea, Japan, and Southeast Asia (Holodniy et 
al., 1991). 

In serological diagnosis of the disease, the 
crude extracts of the sparganum have been used 
as an antigen (Kim et al., 1984; Nishyama et al., 

1994) . Unlike in the past, however, it is getting 
difficult to obtain the worms from naturally in¬ 
fected hosts such as snakes or frogs due to the 
decrease of their population and degradation of 
the environment by industrialization. Unless the 
sparganum can be supplied in sufficient quanti¬ 
ties from laboratory maintenance, we should 
search for another source of antigen for the se¬ 
rological diagnosis. In this respect, the adult 
worm may be a source if its antigenicity is 
shown to be useful. We evaluated here the ap¬ 
plicability of crude extracts of adult S. erinacei 
as a diagnostic antigen. 

Spargana, collected from snakes, Rhabdophis 
tigrinus tigrinus Boie, 1826, were washed with 
physiological saline and ground with a teflon- 
pestle tissue homogenizer followed by centrifu¬ 
gation at 20,000 g for 1 hr. The resulting super¬ 
natant was regarded as the crude sparganum ex¬ 
tracts (Kong et al., 1994b). A dog was infected 
with 2 spargana per os. Two months later, adult 
strobila, which were confirmed under the dis¬ 
secting microscope (wet weight: 8.2 g), were re¬ 
covered from the dog’s intestine. The strobila 
were washed and homogenized using a Waring 
blender 8 times at 20,000 rpm for a total of 15 
min. Supernatant was obtained as described 
above. All procedures were carried out at 4°C. 
Protein content of the sparganum extracts was 
6.4 mg/mL and that of adult extracts, 5.5 
mg/mL, by the method of Lowry et al. (1951). 

Sera from a total of 39 sparganosis, 24 cys- 
ticercosis, 5 each of Taenia saginata and Di- 
phyllobothrium latum infections, 23 clonorchia- 
sis, 20 paragonimiasis, and 50 uninfected con¬ 
trols without any possible infection were used. 
They were diagnosed either by positive antibody 
reaction (28 cases of sparganosis), or surgically 
(11 cases of sparganosis), or by egg detection 
(all other patients). 

Using the crude extracts of spargana and adult 



Figure 1. Correlation between antibody levels 
measured by ELISA absorbance using the adult 
and sparganum extracts as antigen. Sera from 39 
sparganosis, 77 other helminthic diseases, and 50 
normal controls were examined. Positive criteria at 
abs. 0.22 are indicated by dotted lines. 

S. erinacei as antigens, antisparganum specific 
antibody (IgG) levels in the sera were measured. 
Antigen (200 |jlL), diluted to 2.5 |jLg/mL in car¬ 
bonate buffer (0.05 M, pH 9.6), was coated to a 
microtiter plate (Costar, Cambridge, MA) over¬ 
night at 4°C. The sera (200 |jlL) were diluted to 
1:100 in phosphate-buffered saline containing 
0.05% Tween 20 (PBS/T, pH 7.4) and reacted 
for 2 hr at 37°C. Peroxidase-conjugated antihu¬ 
man IgG (heavy- and light-chain specific. Cap- 
pel, Durham, NC) was diluted to 1:1,000 in 
PBS/T and further incubated for 2 hr at 37°C. 
The color reaction was developed using o-phen- 
ylenediamine and stopped by adding 25 |jlL of 
8 N H 2 SO 4 . Absorbance was read at 490 nm us¬ 
ing an ELISA reader (Bio-Rad M 3550, Bio- 
Rad, Hercules, CA). Cut-off absorbance for a 
positive reaction was set at 0.22 for both anti¬ 
gens (Kim et al., 1984). 

Figure 1 shows the correlation of antibody 
levels as expressed as absorbance (abs.) in the 
sera tested. Mean abs. in sera of 39 sparganosis 
patients was 0.51 (± 0 . 21 ) for the adult extracts, 
while that of the sparganum was 0.76 (±0.22) 
(Table 1). Out of 39 sparganosis sera, 36 cases 
(92.3%) exhibited positive reactions to the adult 
antigen, whereas 37 sera (94.3%) were positive 
to the sparganum antigen. Sera of 2 paragoni¬ 
miasis, 1 clonorchiasis, and 2 cysticercosis cases 
exhibited a positive reaction to the sparganum 
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